lmmunoreactivity of Thomsen-Friedenreich (TF) antigen in human neoplasms: The importance of carrier-specific glycotope expression on MUC1 by Baldus, Stephan E. et al.
Histol Histopathol (1 999) 14: 1 153-1 158 
http:l/www.ehu.eslhistol-histopathol 
Histology and 
Histopathology 
lmmunoreactivity of Thomsen-Friedenreich 
(TF) antigen in human neoplasms: The importance 
of carrier-specific glycotope expression on MUCl 
S.E. Baldusl, F.-G. Hanischz, E. Monaca2, U.R. Karstens, T.K. Zirbesl, J. Thielel and H.P. Dienesl 
Institute of Pathology and 21nstitute of Biochemistry, University of Cologne, Cologne, Germany and 
3 ~ a x  Delbriick Center for Molecular Medicine, Berlin, Germany 
Summary. On the basis of their known fine specificities 
we evaluated the immunohistochemical marker qualities 
of two monoclonal antibodies (mabs) defining the 
tumor-associated TF disaccharide GalBl-3GalNAc. This 
antigen is expressed in certain tumors in correlation with 
prognosis and metastasis. The reactivity of one of these 
mabs (A78-G/A7) depends on clustered T F  di- 
saccharides (glycosylation at vicinal Ser~Thr positions) 
while the other - rnab BW835 - has been characterized to 
bind specifically to TF disaccharide linked to a motif 
within the MUCl  repeat. Therefore, rnab BW835 
represents an interesting tool for the identification of 
tumor-associated glycoforms of MUC1, which are 
involved in tumor progression and metastasis, but also in 
the recognition of tumor cells by cytotoxic T cells. 
As references the TF-binding lectins from peanut 
(PNA) and Arrocarpus integrifolia (jacalin) were 
applied. The binding patterns of these immunoreagents 
were strikingly distinct.  Mab BW835 showed a 
significantly stronger reactivity than rnab A78-G/A7, 
especially in gastric, mammary, pancreatic, thyreoideal, 
renal and bladder carcinomas. PNA and jacalin receptors 
exhibited an expression in the majority of all cancer 
types, with the exception of seminoma and glio- 
blastoma/sarcoma. These results can be explained by the 
broader fine specificities of the lectins. Furthermore, a 
strong expression of MUC1-bound T F  antigen is 
indicated by the staining pattern of rnab BW835. The 
marker qualities of both antigens, TF  and MUC1, are 
combined in the binding specificity of BW835, and 
hence this antibody may have a high impact for the 
immunodetection of these tumor-associated antigens. 
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Introduction 
During the last two decades, the Thomsen- 
Friedenreich (TF) antigen which is identical to the 
protein-linked disaccharide Gall31-3GalNAca has 
gained increasing interest as a carcinoma-associated 
antigen (Springer et al., 1983; Springer, 1984; Hanisch 
and Baldus, 1997). Some studies revealed correlations of 
TF expression and clinico-pathological parameters as 
well as a prognostic impact in mammary (Wolf et al., 
1988), gastric (Chung et al., 1996) and colorectal cancer 
(Cao et al., 1995, 1997). In addition to the great number 
of histopathological studies documenting the marker 
qualities of this antigen, its possible functional 
involvement in the process of metastasis could be 
demonstrated. In this context, the asialoglycoprotein 
receptor of the liver (Ashwell and Morell, 1974; Kolb- 
Bachofen et al., 1982) has been postulated to mediate 
metastasis. Moreover, TF antigen may be involved in the 
regulatjon of cell proliferation, since PNA and TF- 
specific antibodies exerted proliferative effects in 
colorectal cancer cell lines (Ryder et al., 1992; Yu et 
al., 1997). According to immunohistochemical 
investigations, various "TF-specific" reagents with 
different binding specificities were identified in the class 
of plant lectins or generated as monoclonal antibodies to 
natural or synthetic T F  antigens. Initially, the T F  
expression in normal and neoplastic tissues was 
characterized by the immunohistochemical reaction with 
peanut agglutinin (PNA), which is well-known to bind 
TF antigen (Uhlenbruck et al., 1969, Lotan et al., 1975), 
but to cross-react with related 13-galactosides (Neurohr et 
al., 1982; Wu et al., 1994). Another lectin derived from 
Artocarpus integrifolia (jacalin) shares the ability to 
bind to TFa  antigen (Sastry et al., 1986; Mahanta et al., 
1990), but it also recognizes Tn antigen (Wu et al., 
1994). Meanwhile, a large number of monoclonal 
antibodies (mabs) directed against TF antigen have been 
generated, which were, however, only partially 
characterized with respect to their binding patterns in 
human neoplastic tissues (Hanisch and Baldus, 1997). In 
this study, we applied rnab A78-G/A7 (Karsten et al., 





